(Waters, Milford, MA, USA) and a 3100 mass detector (Waters) developed using 50% aqueous MeOH, containing 0.1% formic acid (flow rate, 10 ml min À1 ) to yield 1 (3.4 mg, retention time 15.8 min).
Compound 4 , respectively), was revealed by the DQF-COSY spectrum. A 1 H-13 C long-range coupling from the methine proton 8a-H to a methylene carbon C-5 (d C 44.0) helped to deduce that C-5 was bonded with C-8a (d C 72.2) through a heteroatom, which was determined to be a nitrogen atom from the 13 carbon C-1 (d C 76.7), the oxymethine carbon C-2 and the methine carbon C-8a, established the sequence from C-2 to C-8a through C-1. A long-range coupling from the methine proton 8a-H to a methine carbon C-3 (d C 63.9) determined a five-membered cyclic structure. Although the chemical shifts at C-3 and C-8a are greatly shifted downfield, these results indicate that this five-membered cyclic substructure is a pyrrolidine moiety. Taken .4) , revealed the connectivity between the vinylcyclopropane and the octahydroindolizine moieties through a vinyl methyl group. The geo-stereochemistry of this diene moiety was determined as 10E and 12E, respectively, according to the high-field-shifted chemical shift at a methyl carbon C-17 (d C 13.1) and a J 12H,13H ¼15.6 Hz.
A remaining substructure was elucidated as follows. The sequence from methylene protons 2¢-H (d H 2.28, 2.26) to the methyl proton 4¢-H (d H 0.97) through a methine proton 3¢-H (d H 2.10), which was 1 H spin coupled to a methyl proton 5¢-H (d H 0.96), was determined by analysis of the DQF-COSY spectrum. In the HMBC spectrum, the methylene protons 2¢-H and the oxymethine proton 2-H were coupled to an ester carbonyl carbon C-1¢ (d C 174.2). Thus, a 3-methylbutanoic acid moiety was shown to be substituted at the C-2 position in the octahydroindolizine skeleton through an ester bond (Figure 1b) .
To determine the absolute configuration of the cyclizidine moiety, 1 was reacted with 0.2 N NaOH at 50 1C for 1 h to yield cyclizidine (2, Figure 1a ). The structure of 2 was confirmed with NMR spectroscopic data ( Table 1 ). The results imply that the NMR assignments of 2 by Freer et al. 16 are incorrect, and our data are identical to those reported by Leeper et 18 who proposed the absolute configuration of 2 by total synthesis of ent-cyclizidine. Thus, the absolute configuration of 1 was deduced to be the same as that of 2 ( Figure 1a) . Although an acetylcyclizidine has been reported, 16 this is the first report of an isobutyl ester derivative of cyclizidine.
Cytotoxic activities against human MPM ACC-MESO-1 cells 19 and human cervical carcinoma HeLa cells were determined by a colorimetric assay by using 2-(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-2H-tetrazolium monosodium salt (WST-8, Cell Counting Kit; Dojiindo, Kumamoto, Japan) for 48 h. 
